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BT ANF

¥ Xt =AM % (Siniperca chuatsi)

2 EAERERNTES S

A EaH AR HEHE' f B
(1. HPEK=RI2E S BRI K =05 T 5103805
2. FHRBFERFATT S A AR B 201306)

BE ALER & & = 4% (Myosin heavy chain, MYH)Z & & AU AL 22 8 & F 4 R 20, R X EFHK

RO AR AL Ko T B Y $(Siniperca chuatsi)FH & KT B fEE , A#F
RNEHIEKZREEN 2 A(HRKAMEKA)ME R L & 4% F 4 £ 7Kk Unigene F it 2 4
MYH # %, RACE (Rapid amplification of cDNA ends) 7 [ %] £ 4K cDNA(MYH-7a, MYH-Tb),

MYH-Ta 2K % 6071 bp, Fr# FEAE % 5820 bp; MYH-Tb 4K 4 5896 bp, T #k [F4E ¥ 5745 bp.
73| A s, 2 A MYH #17% Loopl . Loop2 ¥, ATP % &AL f % X £ A LM R K o047 B
T, MYH-7a 5§ MYH-7b B T ALk & &, LH7%OLEE PCR Rl X, HAERKAFATEL
KERFHTEKY, 5HRFAMNFER -3 RNEEABFON., LAl EKE 14 AL
WREARF, ERET, MYH-Ta E%Emﬂﬂﬁj%ﬁ, 1 MYH-To T BN T KK ; ERBERE

TR W&, —HHEEEAR bt
30 dph #7 60 dph) ¢ %
HEKANXRAEHNRERTERKA, *

, KIKEA W o
B8 a AL, i{ 15dph #2 30 dph e K 4 0y k%~ E R E 5 T2 K 4, %] 60 dph
MY MYH-Ta, MYH-Tb K4 5B K46 P zRk

s B A KR OE L EE 15 dph,

KRACNEDERE R L IR ER R TR R EELHA.

KR AR HRAN)T;

hESERE S917.4 SCEkERIDAD A

HILER#E 1 B 45% (Myosin heavy chain, MYH)F) 454
Rk XA 5 MYH 9 N 3k KB H 5 14
VT AU LER 25 1 #424% (Regulatory myosin light chain,
RLO)FI 1 A~ whifs #44% (Essential myosin light chain,
ELO)4 G, &5 eIk LHAIER “Hik” 1)
AEDX; 24 MYH 1Y C iR X 85808 i i iR i
IRERUR, JERRIINL 22 E Ak . Horr, Sk < Hhik”
TIReIX A ATP 25600, WEsG ATP, KK N

* E K58 H (B FK AL F)(20140326016)

J7AR A S L BT (A201601A06) |

ALEKE G E4E; cDNA B kKON
MEHE  2095-9869(2017)03-0051-11

ADP BB R, LA W S sl Jy i s iz gl |
TREAEN S, M B A £ 2542 K (Campion er al,
2012), MYH ) 32 fF7E TAENLAI, 220 H 4L
AR, 2 5NN ARz s 5H 4503,
AMMEIMARIE . BE . SRS AN AR B R, S
JE LA LA A TG S A RS2 U 5 &, G A Al i)
Gtk . AR S A R U 1A 1T (Sebé-Pedros
etal,2014),
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2 )R 38 %

Wi 7L 3 ) LA AR TR R AR B B i I LET 4
WA R, A U R AN RS A 5 i f 2 LT
AR LAFAEIG A FIHHL, 02X R AE K IR FR AR
BRAIEAE . B MYH D55 B S IS e ILEF 4 1)
koA 5o 2E Ry AERR HI M A KA DG (Biga et al,
2006) . 7E a2 Hp & B MYH VR e it 2 T AL 3h )
XA A S A FE P LA A Y T SEUE S (Yasmin et al,
2011; Asaduzzaman et al, 2016) . 7EUT 85 (Oncorhynchus
mykiss). KIGHEESalmo salar) I KZEWE(Scophthalmus
maximus)F AP R, MYH BFREES AERKH
JEAT .35 A0 e (Overturf et al, 2001; Dhillon et al,
2008; Churova et al, 2015), Hevroy %(2006) % 1, %
ARG KF 68 d Jo, KRPGHEEEALN MYH 335
SRS SR AR B MG, MYH HREE
AR AR A K I 2RI .

BT B YEBR (Siniperca chuatsi) 534K Y
KPR, AT FEHEBEAL | AR KAFE R E 2 1
RS B 10 B 3 20 22 S R R AE B v, ik 25 ARk
MYH JEN, seResfifs 2 DRIKEZE R BHH MYH 2
K cDNA, HATFIN L 500, 50 BT A S A )
R JIG A B B AR A KX 2 AR TR AL s S
AFRIEBERI(15. 30, 60 days post hatching, dph):
AR AR A WL RS s, IR H S54RI
FHOCHE | N e S B PR il 2R i 20 7 1 B 4 il ik
FE 507

1 #wREFE
1.1 ##

SCEGEFIE] R 2014 4F 5 H-2015 4 11 H, SC5H
RS 1 T 2R 48 T R B A S0l B4 R 55
BN W 5 5 e b o 27 3% 200 00 D S 3 30 56 [ 1L 59
fb. 575 30 dph MOFRHMESR, MRtk KPR K
AR 12 B, WANAL; KRR KSR
(SRR BRI [ [7]— X B AR ) SZ KRG B0, s T AR IR
Jit kB AN A BL2E, 2013), S BIBORSZHEN . 2
KGO0 . BERRI . AR (R B R
PRI SS5C J0 RH E f 45 HAE B 10 RO (R YL, 4%
341; BHMLIENN 3 AR, HUR . 6. k. B
1A PTIR = H77 |£ SN :IN = SN SN  D4
FRIL 14 ADNHLUWE N AL BE S 5 BURIL 15 dph,
30 dph i1 60 dph Ay TR A1 FTIE K 41105 055 5 ),
IR, B WLALZUE R A TR A K P 21 g
RS CPFIRERE L ZERILE 1), Bk E TlA
1 ml TRIzol (Invitrogen, 3 [E)AY 1.5 ml &0 HIf2)
. BRI AR

F1 PHCHEE A R A E

Tab.1 The average body weight of S. chuatsi at different
growth stages after hatching (g)

20 5] H: K] Growth stages (dph)
Groups 15 30 60
K- 4
L‘Jﬁfﬂ 0.09 0.36 21.75

Slow growing group

’ -2 *k * *%
il 0.17 2.31 38.60

Fast growing group

* IR FE T L (P<0.05), ** KR 22 51 . 2% (P<0.01),
G

* denoted significant difference (P<0.05), ** denoted
highly significant difference (P<0.01), the same as below

1.2 RNA 2B K cDNA &%

W FaRALZURE R HE IR TRIzol 55 £ i B 45 42 B
M RNA, . RNA JIl DNase | (TaKaRa, H7<)ZREL
A2l DNA J5, ] Biophotometer (Eppendorf, f&[%)
Ko B Bg WHEE IS L VKRG ) RN R 8 K 4l i, B R
=400 ng/pl, HIKRIAATTEMWT, FEM-70°CIRIE#S
M. ¢cDNA &%, {#iF Transcriptor First Strand cDNA
Synthesis Kit (Roche, i)tk &, W1 ng
&L RNA 5 cDNA 55 1 85, 20 CIRAF# ], B
B Z Ul 4. Bk g e K 4 58 RNA
(12 /8) 4 W3 wl iR G, JERUHR . 18 RNA IR, %
RN RIEH AT, ZEHLFTHT . R 58k . KRB &
I 435 )5 , i@ 4t Hiseq2000 (Ilumina, £ E) V-4,
4T RNA denovo M JF .

1.3 HREAREESH

M7 543 clean reads, JH%8 reads #H2E#k{4
Trinity XJ clean reads #F17 M 3k 2H 25 Fl ik 38 J5 49 21 = 2
i) Unigenes., F FPKM (Fragments per kilobase of
exon per million fragments mapped)iZ 18 FE K £ ik &
(Mortazavi et al, 2008) . il it 4% 1% & 4 % (False
discovery rate, FDR)Z 5 5 51 1E P {H, Jf-#i 4l FPKM
e ROZFE N TEA | B by 22 2 A5 4k Tk
FDR<0.001 H2ZRAHEAMET 2 f5(Hl[log, ration|=1)
(5L R ol 2 5 i 2 R A

1.4 FEEmAKEARERERE RACE =&

PRI MRS ILA B RNA, R SMARTer™
RACE cDNA Amplification Kit (Clontech, 3 [E)& A,
5" cDNA 55 1 551 3% cDNA 5 1 4%, MG 4
ESRBIEEAE, IR FRAEZER BEWN 43
TR LR AL T, S RE R R RERE
2 %k MYH F:PH (CL127.Contigl All I Unigenel19394
All), WHEHFF A B, F Primer Premier 5.0 #0415
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it 5. 3'RACE 514¥)(5'-GSP/3'-GSP), Jf5 UPM/UPS
T AT PCR I, 515 B3R 20 RBAA A
5'/3'%i ¢cDNA 2.5 pl, 10xUPM 5 pl,5'/3 ¥ S5 9)(5'/3"
GSP-1) 1 pl, 2xSeqAmp Buffer 25 ul, SeqAmp DNA
fitg 1 pl, ddH,O b2 2 50 plo ¥ H§FF: 94°C 5 min,
5AMEFR: 94°C 30s, 72°C 4 min; 5 MEFR: 94°C
30s, 70°C 30s, 72°C 4 min; 20 PMEH: 94C 30,
68°C 30 s, 72°C 4 min, %5 2 % H 3L PCR LI5E 1 2

PCR =¥ 50 f5 miitk, HEH51% UPS 5
5'/3'GSP-2 47 PCR Je i, ¥ #4F2F R 1 8 PCR,
5'F1 3'RACE P14 7= W) 258 e v ViR I H 1471 DI
1Yk, PCR F=#5ile & pEASY blunt zero # A (4=
&)h, LW PCR %5, PRIBCHME B %) M 30
AR R R T 7 25 S K DNAMAN 8.0
K S'RACE R Bt . 3'RACE K Bt Unigene F Bt
JEHEAT PEEE .

#2 MEHFNMKECEREANTIER ML EE PCRFJESIERASG4
Tab.2 Primers for cloning and qRT-PCR analysis of S. chuatsi myosin heavy chain
H iR B GIE7/EA Bk 2]l &
Target fragment  Primer name Primer sequence (5'-3") Purpose
CL127.Contigl_All  5'GSP-1 GATTACGCCAAGCTTAGCAGCCATCTCCTCAGTCAGGTTCTT 5'RACE PCR
5'NGSP-2 GATTACGCCAAGCTTACCCAGCAATCCAGCCTTGAAGAACA 5'RACE nested PCR
3'GSP-1 GATTACGCCAAGCTTAGCTCCAAGTTCAAGCGGAGCAAGAT 3'RACE PCR
3'NGSP-2 GATTACGCCAAGCTTGACTGAGGAGATGGCTGCTTTGGATGAA 3'RACE nested PCR
Unigenel9394_All  5'GSP-1 GATTACGCCAAGCTTCTGCTCTCTGCTTCTCCACCTTGCC 5'RACE PCR
5'NGSP-2 GATTACGCCAAGCTTGCGCTCCTCCAGCTGTTGCTTGTC 5'RACE nested PCR
3'GSP-1 GATTACGCCAAGCTTGGACTGCTGGGTCAGCTAGAGGAGATG  3'RACE PCR
3'NGSP-2 GATTACGCCAAGCTTCAGTGGAACATCCGTGCCTTCATGGG 3'RACE nested PCR
UPM CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGT 5'/3'RACE PCR
UPS CTAATACGACTCACTATAGGGC 5'/3'RACE
nested PCR
MI3-F  GTAAAACGACGGCCAG B o e i
Screening positive
clones
M13-R CAGGAAACAGCTATGACC
MYH-Ta 7a-F GCTCAAGGCTGAGAGAGATTAC qRT-PCR (109 bp)
7a-R GAAGGCGTAGTCATAGGGATTATT
MYH-Tb 7b-F AAGCACAGATCCCGATTTCC qRT-PCR (125 bp)
7b-R GCTTCTAGACGCTCCCTATCT
p-actin B-actinF ~ GATCTGGCATCACACCTTCTAC qRT-PCR (104 bp)
B-actinR ~ TCTTCTCCCTGTTGGCTTTG

GSP: JEDFER T4 ; NGSP: FEHF:S §i0514); UPM: RACEMHI5#; UPS: RACE #ixUil 514
GSP: Gene-specific primers; NGSP: Nested gene specific primers; UPM: Universal primer mix; UPS: Universal primer short

15 FASHh

A BLAST (http://blast.ncbi.nlm.nih.gov/Blast.cgi)
X 45 R AT [ PR K . NCBI ORF Finder
(http://www.ncbi.nlm.nih.gov/projects/gorf/) i & H I+
R[] 1352 A I i 2 L R S 41 . ] Protparam T.H
(http://web.expasy.org/protparam/) X} #i i 75 [ 1 7 %E
RIS E s MYE PredictProtein T H.(https://
www.predictprotein.org/) 3T & 11 45 K K T fE
interProScan T H (http://www.ebi.ac.uk/interpro/scan.

html) /#1454 ; ] NLS Mapper (http://nls-mapper.
iab.keio.ac.jp/cgi-bin/NLS Mapper form.cgi)fE £k Tl
BE T4 o F Clustal W 3R {44 5 16 i K% HCAth 4 b
JULER K 11 2 B L DR ) 2 SR R Sk X T 91 3R A T 2 o LU X
H MEGA 5.0 #4444 # M-L(Maximum Likelihood) &
4 )% B 4 (Bootstraps 54 1000 1K),

1.6 SR MYH-7s EE R XS

fifi 15 BUR cDNA 56 1 545 0 52 A 20 8 it PCR
(qQRT-PCRY T HUMHR , DL -actin NS HEH (Zhou



= A 538 %
et al, 2010), SFHIETHMFIEN LNSILNE qRT- 6.0 WEEHE R TER
PCR 3|¥I(F 1),
qRT-PCR %] ABI 7300 S} 72)%6E # PCR Y 2 #HR

(Life Technologies, ), KA RMIE SYBR
Premix Ex Taq (Tli RNaseH Plus) (TaKaRa, H 4%)i5H]
BT
4 0.4 pl, 2xSYBR Premix Ex Tag 10 pl, 50xROX
Reference Dye 0.4 pl, ddH,0 6.8 ul, JZWFER: 95°C
1 min, 40 PMEFR: 95C 30s, 55C 30s, 72°C 30s.
Ksfithzk: 95 °C 155, 557C 155,95°C 155, 5] 2724¢T
Tkt H BRI AR R A . ] SPSS 20.0 F i
17BN % 7 2253 H1(One-way ANOVA), FIfH Origin

BEE cDNA it 2 ul, F RIS 4710 pmol/L)

21 HRA=RFRIEERGGE

i/l Hiseq 2000 5 & ATk 518K 4
FAMEBR ) e S 2, 4k 41641 4% Unigene (CFYKE
902 nt), SEFIMHFIREE DGE ¥, ik
549 NFRINEA B E 2SS Unigene, Hr 310 4~ L
(K 1), X 549 4~ Unigene H', 45 43 %% H ¥ annotation
FREMNERE A ERE, Hd, KA SEKAMLL,
A 32AREFHE, 11 ARETHR,

@8
o 5 A B
E = 6 FDR<20.001 AND |log 2Rat1o|>1 3501 310
EE 5 I mUp-regulated genes : « 300 |
¥ !?h o 4+ mDown-regulated genes - 3
Eﬁ = % 3L = Not DEGs & 'g 250 | 239
Seo2f ' Z
=z 5 o 200
o8 1+ 5
%EE of | = 150
+ 1L
§§§1 ! = 100
w2 921 w
B Ed-3r — !
g5 Wi i3 s
¥ 4 T, s S
X §  BKAVIEREIOT Log(IFPRMH) Dofn‘ifu’lim Uﬁgﬁﬁm
o ) Genes expression levels in fast growing group HH Genes
(Log(1+ FPKM) value)
LSRR K . R 2 5 A B 4

The distribution of differentially expressed genes in fast and slow growing groups of S. chuatsi

A: FJ?ﬁE’]Umgene%%l_ iy B RAEZERBEIREESIT
FDR: #5iR&4R,; FPKM: &TAN08FE A kA8 7 B S Un e, RAE ik 2 =A%

A. The expression distribution of all unigenes; B. Genes number of significantly different expression

Fig.1

FDR: False discovery rate; FPKM: Fragments per kilobase of exon per million fragments mapped (represent the expression level)

22 AEHIKECERERNTESFIISEADHT

LA 5'/3'RACE c¢DNA it 7351|3547 5'/3'%i RACE,
A5 2 4 MYH FEH cDNA 41K . NCBI BLAST 43 #fr
WoR, 2 DENYE MYH-7 BENEERE, 454N
MYH-Ta (LA Unigene9779 All N#it, GenBank %% 5%
51 KX085225)f1 MYH-7b (LA CL2161.Contig6 All
FREHL, GenBank %3R5 . KX085226) W5, MYH-7a
4K:h 6071 bp, 5'UTR Jy 107 bp, 3'UTR A 143 bp;
ORF 2}y 5820 bp (109-5928), Zifid 1939 MR,
HEM 4> F o0 223 kDa, SEHLS K 5.57, MYH-Tb 4=
K} 5896 bp, 5'UTR N 95 bp, 3'UTR Ny 146 bp;
ORF K.y 5745 bp (96-5840), Zitd 1914 P IERR,
I 5108 220 kDa, SFHLSN 5.62, ZH IR
IR 83.71%, ZAIEMAHBITE N 89.12%,

AT R e 5 R A e s, MYH-Ta 518 Z4E

2]

YRAE W (Stegastes partitus). Je% B AL (Oreochromis
niloticus) . BB Wi fii(Maylandia zebra). 1A AN
i (Haplochromis burtoni) . 41T i (Pundamilia nyererei)
LT BE 2R 7 i (Takifugu rubripes)3§ 1 MYH-7 W)AHI
PR, T 90%. MYH-Tb 15 B35 (1 M 612

WL MYH (KF601703.1)FH{IME i 51 (97%) , 5 KB fa
(Larimichthys crocea) MYH-7 %% T K 1 %ﬂﬁ%?ﬁﬁi
2. M EH S I B (Neolamprologus brichardi) . TRZ4HE
PRAEHR | B I T A A2 A SE Y MYH-T E’J*HUT

HET 90%, it — 5 ALY MYH-7a, MYH-7b
G T N HEWT Y Sk XA T IR L X, 253 R, 7
KIXHPERAE S “Hik” DIREACIN SAREEHEL Loopl
Loop2 ¥ ,iX 2 1~ Loop # X &4 1 4~ ATP 5675,
TEE SRR F R IA Y 175 aa (MYH-7b J2 176)F1 403 aa
(MYH-7b J& 40)b iR 54 1 4> ATP 25505 (E 2).

AR WUBR S 3 E A Sk X IRy 9 A i Y R 4
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MYH-7a GDKATVETQHGKTVTVKECQVLQQNPPKFDKIEDMAMLTFLHEPAVLFNLKERYAAWMIYTYSGLFCVTV 70

MYH-7b .GNV. . Q.EF B DIHP . .
Sc-s GNV. . Q.EF .. DIHP o
Dr-v ...V..D.EY.. . L.F. D.HP .. ...
Sp-MYH7 oo N ...DSD. .. ... ..
On-MYH7 ... V.o .. N. ... DS T
Mz-MYH7 Vv SN ...DS o1

Tr-MYH7 A E F.DT. I .NM

NPxxxxxxY

MYH-7a INP YKGLP VYINQEVVVAYRGKKRSEAPPHIFSISDNAYQYMLADRENQSILITGESGAGKTIVNTKRVIQYF 140

MYH-7b
Sc-s

Dr-v
Sp-MYH7
On-MYH7
Mz-MYH7
Tr-MYH7

.. .Ip.s N. . P
. .Ipss. . K.. R

L .
L.. T

SEEEEEE

F .. . . I 70
. F . FE R R o I 70
CFE o o Lo L .70
.70
.70
.70

70

'GESGAGKT

140
M. . 200000 L o . 140
M. o 600000 . S . 140
. .06 600 R R . 140

Nlcccco0000 . 140
. oo 00000 L . . 140

Blc 0600000 . 140

MYH-7a ASTAAG-GIKKDPNAKDKGTLEDQIIQANPALEAFGNAKTIRNDNSSRFGKFIRIHFDARGKLASADIET 209

MYH-7b ... .VPSG....A.VK
Sc-s ... .VPSG....A.VK
Dr-y ... .V-SG... AASEK
Sp-MYH7 . .S LA ..
On-MYH7 . .S ALV
Mz-MYH7 o CeSV. LT V.. .
T-MYH7 ... ... -.V.. . STT... ..

................. S N 210
B o s o000 00 08 e N........... 210
................. ... GVSsS L .209
................ . T L . 209

........... . T . 209
................ ... TV . . 209

............... T .209

MYH-7a VGNEWVTKGQNTAQVNYAVGALPKAVYEKMFLWMVMRINQSLETRQPRQYFIGVLDIAGFEIFDFNTFEQ 419

MYH-7b

Sc-s e
Dr-v

Sp-MYH7

On-MYH7

Mz-MYH7

Tr-MYH7

.S
.S

.VQ. . Y. S1 S

<<<<<<<
P R R N R

R

L......D.K... ... . . 420

L. . .DUKL Lo . . oo 420
V... ..D.K. ... .. N . - 5 o o o TR . . 419
1 K. ... BN 0 5 o o . 419
.............. . . 419

...... 419

v I - c a0 a8 . .49

P2 SRR GRS HA 02 MYH-Ts 143k I OR ST U R AV 45 14 FL X

Fig.2 Amino acid sequence alignments of the myosin head region of MYH-7s of S. chuatsi and other fish species

AKX N ATP 25 G107 55 JTHEN P-loop 315 HE |4 loop PRAGIRSF 515 Sc-s: M 512 HLERE A EAE T Y 1,
AHB33632.1; Dr-v: W@ IEREHWR 1, AAI63721.1; Sp-MYH7: JRZLUELE %) MYH-7,
XP_008303539. 1; On-MYH7: Je &% dEfi MYH-7, XP_013131789.1; Mz-MYH7: BEZ'=Hifi MYH-7,
XP_012778396.1; Tr-MYH7: ZI#§7: J7fili MYH-7, XP_011614688.1
The gray regions represented ATP binding sites; the black box represented P-loop; the amino acids sequence
above the box represented the conserved sequence of the P-loop; Sc-s: S. chuatsi slow skeletal muscle myosin heavy
chain isoform 1, AHB33632.1; Dr-v: D. rerio slow myosin heavy chain 1, AA163721.1; Sp-MYH7:

S.partitus MYH-7, XP_008303539.1; On-MYHT7: O. niloticus MYH-7, XP_013131789.1; Mz-MYH?7:
M. zebra MYH-7, XP_012778396.1; Tr-MYHT7: T. rubripes MYH-7, XP_011614688.1

AR, T2 SR NLILER A P 4 2 A L0 DAL
BREE H HBE L K4 52 . MYH-7a Je 5 20 B8R J i 1Y)
MYH-7 %2&, MYH-7b WISt Kufn, eg ik
i (Poecilia mexicana) W18 NIk A HEE RIS, — 3 [F]
18 WLER A L 5 (B 3),

23 ERBEUAMERREHST

% H InterPro /3 AT i H AL 8L, MYH-7a 5
MYH-7b EZLERIRARL, 0T 5 Rk KRR IX . sk
XA — Pk Bt 245 A 2 Ml 2 R LR 1 25 44 35K Srrc (7]
JEIX. 3 (Src homology 3, SH3), AN MLC. #5i#4EH
5t BF FAH & A K4S G A s 1Q )7 (1Q motif) .

Predict Protein /3#7 % ¥, MYH-7a fil MYH-7b
AL ZERI A, 9 77.2%0 IR HELE T, 5.0%F)
HBE, 17.8%F) loop ¥ (Loop), = &P _wisIE iz
Fo 24 MYH-7s $7E4 A 1) 178-185 aa #bA 8 14
JEPR (GESGAGKT) A ATP/GTP 454 16 7 5 A [ATP/
GTP-binding site motif A (P-loop)]; 942-971 aa 4b
30 MR ILFR(KKRKLEDECSELKKDIDDLELTLAKV-
EKEK) } # %€ 1\ I %] (Nuclear localization sequence ,

NLS). M4, MYH-7b if7EH 632-639 aa Ab—EB:
8 MNEHEMR(GGKGKGGG) WA E N FEH (K 4).,

PE—25 F NLS Mapper 7645 il 5 MYH-7a A1 1L)
PR A AN IR £L(XP_005938260.1) ., B 22 i 1
(XP_012778396.1)F1JEe & & E . (XP_013131789.1)%
) MYH-7 [F#51, VAR5 MYH-7b AR 5 0 BE
‘BTN £ (XP_014266369.1) . ALV 14 #(Nothobranchius
Sfurzeri)(XP_015812773.1)FBE 5 ffi (Danio rerio)(XP_
009292203.1)25 () MYH-7 J751, HI7EH C 3 %f Wi
B F NLS 41,

24 MYH-7TsEEHRIEZETHHHT

241 ATESR MYH-7s #9 &R B4E MRS A4
Wit MYH-7a. MYH-7b f#) FPKM {8, fEPK4H
2NN P FRak i 0 3 T8 K A1 (P<0.01)(8] 5-A).
DU T35 S0 Y [ 4E cDNA A, qRT-PCR
KB UER 2 ML REAEZES, BRKA %R
R TS KA (8] 5-B). qRT-PCR £55R 5%, 53¢
Y125 R RIBIE LR —3
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MYH-7b
L. crocea MYH7
P. mexicana MYH7
D. rerio MYH7
C. semilaevis MYH7
A.mexicanus MYH7 — Slow/Cardiac
P. reticulata MYH7
O.niloticus MYH7
MYH-7a
64— T. rubripes MYH7
H. sapiens MYH6
95 H. sapiens MYH7 .
H. sapiens MYH3
81— H. sapiens MYH1
95 H. sapiens MYH4

H. sapiens MYH2
83 H‘sapile(r)lz MYé{l?, _— L Fast
|: . carpio MYH
78 C.carpio F20 MYH

99 D.rerio MYH4
100 I C. carpio F30 MYH
100! D. rerio MYH2 -

H. sapiens MYH8

0.1
K3 L FomE b N HABY A MYH-Ts 3k X P91 Y R S8 FEAL R

Fig.3 Phylogenetic tree based on head domain amino acids of myosin of S. chuatsi and other species

(& i G LT8R 7 51 174 0 b 4% FIAR N7 1R 8 536543531 4 (The species and GenBank accession numbers of amino acid sequences were
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Fig.4 Structure models of the two MYH-7s amino acid sequence of S. chuatsi

A: MYH-7a; B: MYH-7b
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cDNA Cloning and Analyses of Two Myosin Heavy Chain | sofor ms of
Mandarin Fish (Siniperca chuatsi) Based on Transcriptome Sequencing

CHEN Zhihang'?, DONG Junjian', SUN Chengfei', TIAN Yuanyuan', YE Xing'*"

(1. Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306)

Abstract Myosin heavy chain (MYH) is the main component of the skeletal muscle thick filament.
The expression levels of MYHs have significant influences on the formation of thick filaments and
muscle development. To understand the roles of MYHs on growth during the early development of
mandarin fish (Siniperca chuatsi), the differentially expressed unigenes from the transcriptome
sequencing data of the fast and slow growing fish were analyzed, and two highly expressed unigenes of
MYH were screened. The full length cDNAs of these two MYH-7s, MYH-7a and MYH-T7b were obtained
by RACE method; they were 6070 bp and 5896 bp in length, with coding regions of 5820 bp and 5745 bp,
respectively. Sequencing analysis showed that both MYH-7s contain the conserved regions such as Loopl
and Loop2, and ATP binding sites. The evolutionary tree clustering analysis showed that both MYH-7s
genes belong to the slow muscle type MYH. The expression patterns of the two MYH-7s in different
tissues were detected by qRT-PCR. The highest expression of MYH-7a was found in heart muscle while
MYH-Tb was highly expressed in red muscle. The expression levels of both MYH-7a and MYH-7b
increased gradually in accordance with the embryonic development stages. The expression levels of the
MYH-Ts in the fast growing group were significantly higher than in the slow growing groups in 15,
30-day post hatching (dph), while both genes showed lower expression levels in fast growing group than
in slow growing group in 60 dph. The different expression levels in tissues and early developmental stages
of these two genes in the fast and slow growing groups suggested that they play important roles in the
embryonic and early development of S. chuatsi.

Key words  Mandarin fish (Siniperca chuatsi); Transcriptome sequencing; Myosin heavy chain; cDNA
cloning; Expression analysis
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